OBJECTIVES: To assess the effectiveness of a men's`waist loss' program over one year in Indigenous men. DESIGN: Pre-and post-test measurements of 47 Indigenous men on four island groups in the Torres Strait region of Northern Australia involved in a version of the`GutBuster' program, modi®ed by and for Indigenous men. RESULTS: Weight, waist and hip size of 47 men, and body fat estimated from electrical impedence measures of 27 men, were compared at baseline, after approx 2 months, approx 6 months and approx one year. Average weight loss was 3.3 kg (3.5%), and waist loss 4.0 cm (3.5%). The average percentage decrease in fat mass (FM) was 10.8%. An environmental audit technique highlighted modi®cations needed to the environment to assist behaviour change. CONCLUSIONS: Education-behaviour change interventions of this kind may offer opportunities for health improvements in Indigenous men.
Introduction
Obesity, which is in epidemic proportions throughout the western world 1,2 is even more prevalent in Indigenous societies who have adopted aspects of European lifestyles. In American Indians, such as the Pimas, 3 Paci®c Islanders, 4, 5 Australian Aborigines 6 and Torres Strait Islanders, 7 rates of obesity as de®ned by a body mass index (BMI) of b 30 kgam 2 , are extremely high, often approaching 100%. Obesityrelated diseases such as non insulin dependent diabetes mellitus (NIDDM) and cardiovascular disease (CVD) are correspondingly extreme with prevalence rates of NIDDM of up to 50% recorded in some Indigenous groups in the South Paci®c, compared with 3% in the general Australian community. 5 Yet while much analytical research has been carried out with Indigenous people, there have been few published interventions aimed at decreasing body weight, and particularly body fat, in groups of Indigenous people living in super-imposed westernised cultures. GutBusters, is a men's`waist loss' program developed in Australia in 1991 with the NSW Health Department, initially with working class men in Newcastle, NSW. 8 The principles of male-based health issues means that the GutBuster approach is particularly appropriate for Indigenous societies, where male in¯uence is often especially powerful. GutBusters has four major lifestyle messages: 1. reducing fat intake; 2. increasing dietary ®bre; 3. increasing daily movement; and 4. changing`obesogenic' habits. Since its commencement in 1991, approx 10 000 Australian men complete the program each year, either in groups or via audio-taped correspondence. GutBusters does not promote dieting or short term weight loss. Instead, it encourages long term lifestyle changes which can be sustained. In line with its male orientation, the program encourages continued moderate use of alcohol among those who choose to drink, and moderate-intensity accumulated activity. Key principles are increasing the awareness of fat in foods and the implementation of a mind set to regard`movement as an opportunity, not an inconvenience'.
In the current study, a modi®ed version of the GutBuster program was carried out amongst 135 men in eight island communities in the Torres Strait region of Northern Australia. The Torres Strait lies between the tip of Australia and New Guinea at the tropical junction of the Paci®c and Indian oceans. There are 19 populated islands and ®ve mainland communities in the region with a total population of approx 8000. In line with many Indigenous societies, males amongst Torres Strait Islanders appear to have a dominant in¯uence in family decision making. Despite this, traditional health promotion approaches, as with Caucasian cultures, have targeted the woman as`gatekeeper', and the principal target of most health and lifestyle-based messages. This paper presents results over approximately one year for an initial sample of men involved in a modi®ed version of the GutBuster program in the Torres Strait.
Method
The time taken from preparation to intervention of the GutBuster program in the Torres Strait was four years. This was necessary to develop political allegiances for acceptance of the program in individual communities. After initial consultations and agreement by four communities to run the program, training was provided for 22 male community representatives and elders as well as Indigenous male health workers in the region, as leaders and advocates for the program. Training was carried out over four days on the main island community, Thursday Island. Leaders and elders were chosen by the community in conjunction with the central health authority and included at least one elder and one younger representative from each community. Initially it was intended that leaders from each community would conduct a version of the program modi®ed by central health workers in conjunction with a principal GutBusters consultant. The aim was for local communities to develop ownership and ongoing running of the program. In practice, this was only partially successful (see discussion) and most instruction occurred in conjunction with the GutBuster consultant visiting the islands over the course of the year. Group sessions were held with men on beaches, in community halls, in canteens or sitting on the ground in the open. Where planned meetings did not eventuate, individual instruction was given in homes, local Council buildings, or wherever men could be located.
The GutBuster program was initially simpli®ed and modi®ed to local conditions using¯ip charts illustrated by a local artist, as well as some resources from an existing healthy weight program modi®ed for Indigenous women. These were then used in the ®eld, to highlight the main points of the program and illustrated handouts in the Creole language reinforced the main messages of the charts. Although some instruction was carried out on one island (Badu) by the trained (health worker) Instructor, and other individual assistance and motivation was provided by facilitators, other sessions were conducted when the GutBuster consultant visited the area, often with some translation into the local language by the island facilitator. Because of the strong interest in Rugby League football by young men on the islands, attempts were also made to combine GutBuster instruction with training for football in these ages.
Measurement
A total of 57 men were initially measured as part of an independent anthropometric survey of the population, structured to coincide with the commencement of the program. All were weighed and measured for height, sitting height (not reported here), waist and hip circumference, or as many of these as was possible or practical at the time of testing. Waist circumference measurements were taken at the level of the umbilicus, horizontal to the illiac crests (in line with the GutBuster program which encourages simple selfmeasurement at a site, that is, umbilicus, which is easy to duplicate) while hip circumference was measured at the level of the greatest prominence of the buttocks. Where abdominal size resulted in a gravitational load causing drooping of the abdomen, men were asked to lift the waist such that umbillicus was horizontal. Although weight is de-emphasised in the GutBuster program in favour of waist circumference, weight measures were taken here for evaluation purposes. Of the original sample, 26 were also subjected to bio-impedence analysis (BIA) using a portable SEAC model BIM 3.0 apparatus (RJL Systems, Clinton MI, USA). As testing was undertaken in the ®eld, selection of those for BIA measurement was based on pragmatism and availability. Comparisons of other measures for those tested or not tested on BIA however, showed no differences between the groups.
Follow-up waist and weight measurements were carried out with those who could be contacted, for follow-up instruction approx two months (8 ± 10 weeks), six months (20 ± 22 weeks) and one year (46 ± 48 weeks) after the commencement of the program. BIA measures were only taken at baseline and at one year. Follow-up measurements coincided with visits to each island community by the GutBuster consultant and either group or individual sessions with the men involved. As instruction was the key focus of intermediary sessions, not all measurements were carried out at the two month and six month points.
Awareness of the program in the initial four communities led to interest by other communities and requests from four other island communities, to be involved. Although these did not have local facilitators from the initial training, a simpli®ed version of the basics of the program was explained to community meetings of 3 ± 20 men on these islands up to six months after commencement of the initial program. This led to a total of 135 men being involved at some level of the program during the course of one year.
Environmental audit
As an extension to the GutBuster program, an environmental audit of the`obesogenic' environment, or that enhancing obesity, was carried out. This was done in conjunction with Indigenous health workers in the early stages of the program, to help identify environmental modi®cations to support the program. The model used was based on that developed by Egger and Swinburn, 9 and since expanded for use in the South Paci®c 10 in the form of an environmental grid labelled ANGELO (ANalysis Grid for Environments Linked to Obesity). In the current study, the grid was ®lled out and scored by local health workers on the basis of their experience in the community. No 
Results
Of the original 57 men measured at baseline, 48 were able to be contacted after approximately one year. Three non-Indigenous residents were excluded from the analysis. The follow-up sample therefore represents 82% of the initial available sample. Characteristics of the sample at baseline and one year follow-up (n 45) are shown in Table 1 .
Baseline characteristics of the men not able to be reached for follow-up measurement after one year (n 9) and differences from the main sample are shown in Table 2 .
As might be expected, those men unable to be contacted for follow up were likely to be more active and less easy to contact on follow-up due to ®shing or other activities off the islands. Measures taken at two months or six months on four of the nine, however, showed decreases in weight and waist size comparable to that of the remainder of the group.
Reduced emphasis on measurement at two months and six months meant a reduction in numbers measured at all four points. Figure 1 shows mean weight and waist size at baseline, 2, 6 and 12 months. A one way repeated measures ANOVA for 31 men, measured at all four points, showed there were signi®cant differences over time between measurements of both weight (F 21.3; df 30; P`0.001) and waist circumference (F 26.5; df 30; P`0.001). Post hoc comparison difference tests (Sheffe's) showed the main decreases in weight had occurred six months after the start of the program. There were no signi®-cant differences in weight loss between 6 ± 12 months. Mean waist circumference at six months did not differ signi®cantly from that at two months or 12 months. However waist losses after 12 months were greater than after two months (P`0.05).
A paired t test between measures of 45 men at baseline and one year, showed signi®cant differences in weight (t 6.28; df 44; P`0.001) and waist circumference (t 7.50; df 44; P`0.001) at these points. Of the 45 men followed-up over 12 months, four had gained weight and nine had remained stable (that is, within 1% waist size). Average weight loss over the one year period was 3.3 kg or 3.5% (range 7 16.0 kg to 5.5 kg). Average waist loss was 4 cm or 3.5% (range 7 14 cm to 5 cm). The same four men who had gained weight, also increased waist size. All others decreased by a minimum of 1% waist size over the test period, with the exception of one who remained stable. 
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Mean body mass index (BMI) and waist-to-hip ratio (WHR) measures at baseline and after 12 months are also shown in Table 1 . Paired t tests on the differences showed that both were signi®cant (t 6.27; df 44; P`0.001 for BMI and t 6.11; df 32; P `0.001 for WHR, respectively). Resistance measures were converted to fat free mass (FFM) using the Heitmann formula. 11 Fat mass (FM) was calculated by subtracting FFM from total body weight. FM measures at baseline and 12 months are also shown in Table 1 . A paired t test on the changes in FM showed the differences were signi®cant (t 6.68; df 26; P`0.001). Average FFM did not change signi®cantly over the test period.
Differences in weight, waist and body fat loss were compared between younger (that is,`40 y; n 24) and older ( b 39 y; n 21) men. There were no signi®cant differences between the younger and older men on weight, waist or fat loss from baseline to one year follow-up.
A summary of the preliminary environmental audit is shown in Table 3 . The main environmental barriers identi®ed were the provision of adequate supplies of fresh fruit and vegetables and low-fat dairy products and other low fat foods to stores on the islands. As a result, meetings were held with the Islanders Board of Industry and Services (IBIS) and arrangements made to increase the quantity of fresh foods to the outer islands. On one island, the main private food store (operated by an ex-health nurse) agreed to stop selling fried take-away foods to support the program and this was maintained over the test period and beyond. Dogs, wild pigs and wild horses were identi®ed as environmental barriers to physical activity in some communities, which will need to be dealt with in future community consultation. Only one community (Thursday island) has a swimming pool, and sharks and crocodiles present a barrier to swimming in open waters. Suspicion and sorcery (`puri puri') on some islands, also presents a major psychological barrier to walking around the islands. Motor vehicles on the other hand are widely used, even on islands`5 ± 6 sq km and traditional paddling of canoes has been replaced by motorised dinghies. Attempts were made to overcome the disadvantages of technology and any corresponding stigma attached to walking, by encouraging respected elders to be seen regularly walking around the islands. Keenness of the young men for rugby league football, was also used as a means of encouraging greater long term commitment to physical activity for weight loss. The presence of a local radio station for the region was seen as an enhancer, and adapted educational sessions were broadcast in Creole during the course of this intervention. The high degree of religious involvement of all communities is a potential enhancer, and consultations with church groups, although not undertaken to this point, could help to positively modify the sociocultural environment.
Discussion
The`GutBusters' men's waist loss' program, modi®ed by and for Indigenous men, was successful in reducing measures of body fatness in Indigenous men in the Torres Strait region of Australia. Changes in waist size reported here are approx 50 ± 60% of those previously reported in a predominantly Caucasian sample of Australian men. 8 This might have been expected, due to the lower level of facilitator involvement in the program.
Although impedence conversion formulae are not available for Torres Strait Islanders, the Heitmann formula for Caucasian men used 11 showed no change in FFM between baseline and one year, suggesting that weight loss came predominantly from fat. The relatively small changes in abdominal circumference suggest that signi®cant fat reductions may have come from parts of the body other than the abdomen. Although abdominal fat stores are known to be the primary energy source following an energy de®cit in android-shaped Caucasian men, it is not known whether this is so in Indigenous men. The mesoaendomorphic somatotype of Torres Strait Islander men may make for different patterns of fat loss. Although modest, the level of success achieved here may be suf®cient for improvements in some health risks associated with obesity. 12 The successes achieved, despite the lack of full implementation of the program as planned, are thought to be due to three things: 1. concentration on basic issues relating to fat loss in men and consistent reinforcement of these messages; 2. the implementation of some environmental modi®cations accompanying the educational process; and 3. the apparent relative ease of fat loss in Indigenous, as with non-Indigenous males.
In the ®rst place, the educational component of the current intervention was reduced to four basic messages. The ®rst was to grill, boil or bake, instead of fry foods. The second was to avoid or reduce the use of butter or margarine. As deep fried scones with thickly layered butter (approx 50 g fat per serving) are one of the principal snacks of these islands, any decrease in consumption of these was likely to have a major impact on dietary fat intake. From previous work and from ad-hoc surveys amongst men involved in the early stages of the program, it was estimated that daily fat intake by men in the region was up to 10 times that recommended (that is, approx 400 gad). This was primarily due to the frying of foods. Although at least parts of the local foods (turtle, dugong and coconut, in particular) are naturally high in fat, this is added to by frying in oil. A third message was to increase ®bre consumption, particularly in the form of fruit, vegetables, bread, pasta and cereals. This was reinforced by an increase in the supply of fresh fruit and vegetables to the island's stores in cooperation with the IBIS. The fourth basic message was to`move more', particularly by putting together small bouts of physical activity such as walking, in line with newly developed national physical activity guidelines for Australians. 13 On some islands, planned, extended walking could not be successfully encouraged, because of the environmental constraints mentioned above. On at least two islands however, several men, including respected elders, began regular planned walking.
Environmental change is seen as vital to any successful long term attempts to reduce obesity, 9 as it is to other behaviour change, for health.
14 The political and social nature of such change, however, means that time is required for change to become built into the system. In the current intervention, some changes at the structural level (for example, food supply) have been possible through co-operation with organisations involved in food distribution. At the micro-environmental level, some success was also achieved, for example, through the co-operation of the take-away food store on one Island. Identi®cation of other necessary environmental changes has come from the simple audit carried out here. Elimination of wild horses and pigs on some islands, is expected to be a long term community consultative process, in conjunction with environmental health personnel. Quanti®cation, and external validation of items in the audit are now also important for long term intervention and evaluation. Over the long term, however, environmental changes must be seen as the primary goal for obesity management. 10 The physiological advantages of males, compared to females, in losing excess body fat, is well known. 15 This has been con®rmed by the relative ease of achieving modest weight, body fat and abdominal obesity reductions in the current study. It is not known, however, how fat losses in Torres Strait Islander men compare with Torres Strait Islander women. The greater weight to abdominal fat losses than expected might suggest a genetic variability in location of energy reserves in Indigenous men, which may in¯uence the location of fat losses. Measures of visceral obesity compared to Caucasian males with similar anthropometric dimensions could help provide some answers to the disease associations with obesity in this ethnic group.
Conclusions
There are obvious limitations in an intervention such as this in an Indigenous community. In the ®rst place, the small population size and rapid dissemination of information throughout the communities studied make the use of a control group problematic. It should be noted, however, that the average Australian male, as with men in other industrialised countries, has been gaining considerable weight in recent years. 16 Decreases in body weight, waist size and body fat in the current study need to be seen in this context. Documentation of the intervention process is also made dif®cult in a`natural' intervention, due to the varying circumstances and opportunistic processes involved. To the extent that this was possible, it has been detailed. However, it should be clear that exact replication of the process would be dif®cult, and possibly unwarranted, under different circumstances.
Finally, it was intended that the program be handed over to and run by the community early in the process, thus reducing the involvement of an`outside expert'. However, amongst men in the small communities studied here, a respected outside source of information appeared to be more acceptable than a known community representative who had been selectively picked and`trained' to become an`expert' in obesity in a relatively short period of time. Also, while the need for social change and self-determination in Indigenous communities cannot be over-stated, it is apparent that empowerment can be a by-product of knowledge in some circumstances. While there is no Indigenous men G Egger et al doubt a place for gradual development of ownership in programs such as this, this may proceed too quickly. The next phase of the current program is to continue to develop ownership of the program in a transitional hand-over to the local communities.
